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PROBLEM TO BE SOLVED: To provide a substrate tube 
for improving a power generating characteristic, 
avoiding damages, even in the time of high temperature 
rise rate, and providing a high utilization ratio of 
fuel, by adding and mixing coarse grains into a 
substrate tube material of the fuel cell, realizing 
uneven contraction at sintering, and by heightening 
porosity of the substrate tube. 

SOLUTION: A mixture, obtained by adding coarse grains 
into the substrate tube material, is used as a composite 
material for a substrate tube, and the porosity can be 
heightened through uneven contraction at sintering, to 
enlarge the average pore diameter thus gas permeability 



can be improved. Here, the size of the coarse grains 
added is set at more than 5 um without the particular 
upper limit, also It is also effective at about 500 H m, 
Although the compounding ratio of the coarse grains is 
not particularly limited, porosity is improved in the 
case of the compounding ratio of 10*40 wt.%. However it 
will not improve further, even if the coarse grains are 
added beyond 40 wt%. The sintering temperature at 
production of the substrate tube is preferably about 
1,30r>l,500°C. At a temperature below 1,300'C, an 
electrolyte and an inter connector are densified 
inadequately. While the densificatian of the fuel 
electrode is advanced in the sintering at a temperature 
exceeding 1,500*0, the preferable sintering temperature 
is set at 1,300-1 ,500*C. 
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